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1
ENCRYPTING DATA

BACKGROUND

Projection systems may be used to display still or video
images. Some screens used in projection systems may
receive a control signal as part of the process of displaying
an image. Although one way to transmit such a control
signal to a screen is via wireless (e.g., radio frequency)
transmission, such transmission can create security issues.
Specifically, the control signal can be intercepted by unscru-
pulous persons. Moreover, such transmission may cause
problems as between projection systems. In particular, adja-
cent projection systems may suffer from crosstalk that
interferes with proper control of the respective screens of the
systems.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosed systems and methods can be better under-
stood with reference to the following drawings. The com-
ponents in the drawings may be depicted to scale.

FIG. 1 is a perspective view of an embodiment of a
display system.

FIG. 2 is a partial view of an embodiment of a display
surface of the embodiment of a projection screen shown in
FIG. 1.

FIG. 3 is a block diagram of an embodiment of the display
system of FIG. 1.

FIG. 4 is a block diagram of an embodiment of a
reflectance processor and an embodiment of an electrode
controller shown in FIG. 3.

FIG. 5 is a flow diagram of a first embodiment of a
method for displaying image data.

FIG. 6 is a flow diagram of a second embodiment of a
method for displaying image data.

FIG. 7A is schematic representation of a first embodiment
of' a method for identifying or providing an encryption key
to an embodiment of a projection screen.

FIG. 7B is schematic representation of a second embodi-
ment of a method for identifying or providing an encryption
key to an embodiment of a projection screen.

FIG. 7C is schematic representation of a third embodi-
ment of a method for identifying or providing an encryption
key to an embodiment of a projection screen.

FIG. 7D is schematic representation of a fourth embodi-
ment of a method for identifying or providing an encryption
key to an embodiment of a projection screen.

DETAILED DESCRIPTION

Image contrast can be benefited by controlling the reflec-
tivity of the screen relative to the images that are projected
onto the screen, for example by transmitting a wireless
control signal that includes data, such as control data, from
the projector to the screen that indicates the manner in which
the reflectivity of the screen should be adjusted. However,
providing a control signal in this manner may result in a lack
of security over the control data and crosstalk between
adjacent projection systems. As is described in the follow-
ing, however, security can be provided and crosstalk can be
avoided by encrypting the control data that is transmitted
from the projector to its associated screen. In order to
decrypt the control data received from the projector, the
screen uses an appropriate key, such as the encryption key
used to encrypt the data. That key can be provided, or
identified, to the screen using various methods including, for
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example, manual entry of a key code, downloading of a key
or a key code from a portable storage device, optical
transmission of a key or key code, or setting of switches
provided on the projector and the screen so that the projector
and the screen have the same key.

Referring initially to FIG. 1, a display system according
to an embodiment of the present disclosure is shown gen-
erally at 10. Specifically, FIG. 1 illustrates a display system
10 including a projector 12 and a variable-reflectivity dis-
play or projection screen 14, on which the projector can
project an image 16. The projector 12 is associated with a
source of image data, for example an associated processor,
depicted in FIG. 1 as a laptop computer 18. The projector 12
therefore may be configured to project an image 16 onto the
projection screen 14 that corresponds to image data received
from the computer 18.

Although the projector 12 is depicted in FIG. 1 as a front
projection system, other types of projection systems may be
used, including rear projection devices. In a front projection
system, as is shown in FIG. 1, the viewer typically is located
on the same side of the screen 14 as the projector 12, and the
projector is spaced apart and separate from the screen. In a
rear projection system (not shown), the viewer typically is
located on the opposite side of the screen 14 as the projector
12, and the projected image is viewed through an at least
partially light transmissive screen.

The projector 12 may take the form of a digital projector,
or any other suitable projection device. Regardless, the
projector 12 typically includes a light engine 20 that is
configured to direct and transmit light to the projection
screen 14 to generate a projected image that corresponds to
the image data received from the computer 18 or other
source. For example, light engine 20 may be any suitable
illumination component that is adapted to optically address
the projection screen 14, including single white light sources
(such as a mercury lamp, plasma lamp, incandescent lamp,
etc.) and/or multiple white or single color light sources (such
as light emitting diodes (LEDs), laser diodes, etc.). Addi-
tionally, the projector 12 may include optics, spatial light
modulators, scanning mirrors, focusing devices, color-gen-
eration devices, controllers, etc. The images projected by the
projector 12 may include still images or video images. Both
still and video images will be referred to herein simply as
projected images.

The projection screen 14 may incorporate a plurality of
display elements, each display element including at least one
active pixel element. One or more optical properties of each
pixel element may be individually modified, so that the
projection screen 14 may exhibit the desired variable reflec-
tivity (or variable transmissivity in the case of rear projec-
tion). As is shown in FIG. 2, the front projection screen 14
can incorporate a plurality of display elements 22, each
display element including at least one active pixel element
24. The reflectivity of each pixel element 24 may be
individually modified. Each display element 22 may include
a single pixel element, or a plurality of pixel elements, and
may include a bias region 26. The bias region 26 may
occupy a portion of the perimeter of the display element 22,
may occupy one edge of the display element, or may be
placed within the active pixel region of the display element.
The reflectivity of the bias region 26 may be fixed at the time
of projection screen manufacture, or may be adjusted to one
or more constant values.

In some embodiments, the display elements 22 of the
projection screen 14 may be small enough such that indi-
vidual display elements are not individually detectable to a
viewer of the projection screen 14. For example, where the
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projected image is selected to be one meter by one meter in
size, the display elements 22 may be on the order of about
one square millimeter (mm). Similarly, where the projected
image is a two meter by two meter image, each display
element 22 may be about four square millimeters (e.g., 2
mmx2 mm). The bias region 26, when present, may occupy,
for example, about 5% of the area of the display element 22.

The reflectivity of each pixel element 24 may be adjusted
between a state of higher reflectivity and a state of lower
reflectivity by applying an appropriate voltage to the pixel
element. By setting the reflectance state of a particular pixel
element 24 to correspond with the brightness of the portion
of the projected image incident upon that pixel element, the
contrast of the projected image may be enhanced. It should
be appreciated that regions of the projected image that have
a high luminance value (i.e., that are brighter) may benefit
from projection onto pixel elements exhibiting a high reflec-
tance. Similarly, images of the projected image having lower
luminance values (i.e. that are darker) may benefit from
projection onto pixel elements exhibiting a lower reflectance
state. As a result, the bright portions of the image may
appear brighter, and the dark portions may appear darker,
and the apparent contrast of the projected image may be
thereby enhanced. The projection screen 14 described herein
may therefore be used to enhance the contrast of an image
projected thereon, by coordinating the reflectivity of the
display surface with the content of the projected image.

The enhanced contrast of the projected image that may
result from the use of a projection screen as described herein
may enhance the perceived quality of the displayed image,
for example in conditions of low ambient light. Alterna-
tively, or in addition, the resulting enhanced contrast may
functionally reduce the color specifications for the light
engine. That is, coordination of the projected image with an
enhanced projection screen may permit an otherwise lower
powered and/or less intense light engine to yield a satisfac-
tory projected image.

As is shown schematically in FIG. 3, display system 10
may include a display controller that is configured to alter
the reflectivity of display surface 14 in coordination with the
image displayed thereon, by selectively altering the reflec-
tivity of individual display elements 22 to correspond with
the content of the projected image incident upon that indi-
vidual display element. Any device or mechanism capable of
modulating the reflectivity of the display elements 22 in the
display surface in order to achieve coordination with the
projected image is a suitable display controller. The display
controller may include one or more components including,
for example, a reflectance processor 30 that is configured to
convert the image data for the projected image into data such
as reflectance data, or “control data,” for the projection
screen 14, and an electrode controller 32 that is configured
to apply an appropriate voltage to the electrodes of the
display elements 22, and more particularly to the pixel
elements 24 (FIG. 2), in order to modify the reflectivity of
that particular display element to match the reflectance state
specified by the reflectance processor. The term “appropriate
voltage,” as used herein, denotes an applied potential having
a polarity and magnitude sufficient to modify the reflectivity
of the particular pixel element 24 in order to create the
desired reflectance state in the pixel element 24.

In some embodiments, the reflectance processor 30
receives the same image data used by the light engine 20 to
generate the projected image, and converts the image data
into corresponding pixel element states. In various embodi-
ments, the reflectance processor 30 may be incorporated
within projector 12, as is shown in FIG. 3, or the reflectance
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processor may be incorporated in the associated processor
18 (e.g., laptop computer, FIG. 1).

In some embodiments, the image data for a full color
image may be converted by the reflectance processor 30 into
an approximately grayscale image by dithering the image
using black and white pixels, where the black and white
pixels may then be mapped to the high reflectance and low
reflectance states of the pixel elements of the display sur-
face. The resulting gray-scale image may then enhance the
contrast of the image projected onto the display surface. In
such a case, the control data transmitted to the projection
screen 14 may comprise at least part of or a representation
of the content of one or more images that are displayed on
the screen.

Rather than simply mapping to a gray scale image, the
conversion of the image data to control data may involve a
more sophisticated data conversion. For example, reflectiv-
ity of the pixel elements 24 of the display surface may be
selected so that the superposition of pixel element reflec-
tivity and the content of the projected image combine to
yield a desired quality of the resulting reflected light. The
calculation of the appropriate control data by the reflectance
processor 30 may be based in part on a non-linear combi-
nation of reflectivity and reflected color as may typically
occur in a viewer’s eye.

The control data is transmitted from the reflectance pro-
cessor 30 of the projector 12 to the electrode controller 32
of the projection screen 14 along a data transmission path
34. Although the data transmission path 34 can comprise a
cable that physically connects the projector 12 to the screen
14, the data transmission path 34 is may be a wireless “path”
that is created using an appropriate transmission protocol,
such as, for example, radio frequency (RF) and/or infrared
(IR) transmission. In such a case, the projector 12 at least
includes a wireless transmitter 38, and the screen 14 may at
least include a wireless receiver 40. Because the control
signal containing the control data can be intercepted, or
crossed with other control data from a nearby display
system, the control signal is encrypted, as is described in
greater detail below.

The electrode controller 32 is responsive to the method of
data transmission used by the reflectance processor 30, and
may include at least an address system 36 for electrically
addressing the individual display elements 22 in the display
surface. The electrode controller 32 may be localized and
interpret the control data for all or for a part of the display
surface before addressing the electrodes of the projection
screen. Alternatively, the electrode controller 32 may be
delocalized, and include individual electrode controllers that
may be associated with one or several display elements 22,
so that each individual electrode controller may receive the
control data for those display, and pixel, elements associated
with that electrode controller, but not for other display and
pixel elements not associated with that electrode controller.

Once a particular reflectance state of the display element
22 has been established, it may remain in that reflectance
state until changed by the electrode controller. The reflec-
tance may be “refreshed” by the electrode controller 32
(either directly or via optical addressing), or the electrode
controller may be configured such that the reflectance state
will not change until specifically altered by the electrode
controller.

Adjustment of the reflectivity of the various display
elements can be achieved in a variety of ways. In one
method, two different reflectivity states may correspond to a
distributed state and a condensed state of an electrophoretic
cell. In another method, twisting-ball or twisting-cylinder
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displays that utilize particles that exhibit different colors in
response to different applied electrical charges may be used.

FIG. 4 illustrates details of the reflectance processor 30 of
the projector 12 and the electrode controller 32 of the
projection screen 14. As is indicated in FIG. 4, the reflec-
tance processor 30 includes a processing device 42, such as
a microprocessor or appropriate application-specific inte-
grated circuit (ASIC), that generates the control data that is
to be provided to the electrode controller 32. The processing
device 42 accomplishes this by executing a reflectance
control system 46 that is stored in memory 44 of the
reflectance processor. That memory 44 can comprise volatile
(e.g., random-access memory (RAM)) and nonvolatile (e.g.,
hard disk, flash memory) memory elements. Also stored in
memory 44 is an encryption module 48 that is used to
encrypt the control data before it is transmitted to the
electrode controller 32. Such encryption is achieved with an
encryption key 50 that is likewise stored in memory 44. In
some embodiments, the reflectance processor 30 comprises
multiple encryption keys 50, which may be employed on a
random basis. By way of example, the encryption keys
comprise wired equivalent privacy (WEP) keys, or other
appropriate keys, such as a public key/private key pair. In
this embodiment, when the control data is encrypted with a
given encryption key 50, the electrode controller 32 can use
that same key to decrypt the control data.

As is further depicted in FIG. 4, the electrode controller
32 also comprises a processing device 52 and memory 54.
Stored in memory 54 is a decryption module 56 that is
configured to decrypt the control data that is received from
the reflectance processor 30. The memory 54 further
includes one or more encryption keys 58, and an electrode
control system 60 that is used to control the electrodes of the
projection screen 14 to thereby control the reflectivity of the
display elements of the screen.

It is noted that the logic systems and modules described
above can be stored on any computer-readable medium for
use by or in connection with any computer-related system or
method. In the context of this document, a computer-
readable medium is an electronic, magnetic, optical, or other
physical device or means that can contain or store a com-
puter program for use by or in connection with a computer-
related system or method. The programs can be embodied in
any computer-readable medium for use by or in connection
with an instruction execution system, apparatus, or device,
such as a computer-based system, processor-containing sys-
tem, or other system that can fetch the instructions from the
instruction execution system, apparatus, or device and
execute the instructions.

An example system having been described above,
example methods for displaying image data will now be
described. In the discussions that follow, flow diagrams are
provided. Process steps or blocks in these flow diagrams
may represent modules, segments, or portions of code that
include one or more executable instructions for implement-
ing specific logical functions or steps in the process.
Although particular example process steps are described,
alternative implementations are feasible. For instance, some
steps may be executed out of order from that shown and
discussed depending on the functionality involved.

FIG. 5 illustrates an example method for displaying image
data. More particularly, illustrated is an example method for
encrypting and decrypting control data, which may comprise
at least a portion of or a representation of image data to be
displayed on a projection screen that is transmitted from a
projector to the projection screen. Beginning with block 62,
the reflectance processor 30 of the projector 12 analyzes the
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image data that is to be projected onto the projection screen
14. As is described above, this analysis is possible given that
the image data that is provided to the light engine 20 is also
provided to the reflectance processor 30. This image data
may be provided to the reflectance processor 30 prior to the
light engine 20, or at least before the light engine projects the
image data, to provide enough time for the analysis and
subsequent transmission of control data to be completed by
the reflectance processor.

Once the image data is analyzed, the reflectance processor
30 generates control data for controlling the reflectivity of
the projection screen pixel elements, as indicated in block
64. In particular, the reflectance processor 30 generates
control data that will control the pixel elements such that
regions of the projected image that have high luminance will
be incident on pixel elements exhibiting high reflectance,
and regions of the projected image that have lower lumi-
nance will be incident on pixel elements exhibiting lower
reflectance.

Referring next to block 66, the reflectance processor 30
encrypts the control data. As is described above, this encryp-
tion provides security for the control data, which may
comprise at least a portion of or a representation of the
image data to be projected, in case the control signals
transmitted from the projector 12 to the projection screen 14
are intercepted. In addition, encryption reduces the likeli-
hood that crosstalk will adversely affect the display of
images on the display system 10, or another display system
that is proximate enough to receive the control signals. The
control data is encrypted using the encryption module 48
and an encryption key 50.

After the control data is encrypted, the data can be
transmitted to the projection screen 14, as indicated in block
68. As is described above, this transmission can comprise,
for example, a wireless transmission facilitated by the trans-
mitter 38 (FIG. 2). In such a case, the transmission is
received by the receiver 40 of the projection screen 14 and,
therefore, is received by the electrode controller 32, as
indicated in block 70. Once the encrypted control data is
received by the electrode controller 32, the controller can
then decrypt the control data, as indicated in block 72, using
the decryption module 56 and the same encryption key 50
that was used by the reflectance processor 30 to encrypt the
data.

At this point, the decrypted control data can be used by the
electrode controller 32 to control the reflectivity of the
screen pixel elements to increase the contrast of the image
data that is projected onto the projection screen 14, as
indicated in block 74. Referring to decision block 76, flow
returns to block 62 and continues for all image data pro-
jected onto the projection screen 14, and ultimately termi-
nates once the viewing session has ended.

As can be appreciated from the above description, the key
used by the reflectance processor to encrypt the control data
will be available to the electrode controller 32 to decrypt the
control data so that it may be used to control the reflectivity
of the screen pixel elements. The flow described above in
relation to FIG. 5 may therefore include identifying or
providing the encryption key to the electrode controller 32.
In such a case, displaying image data may be described as
provided in FIG. 6 in which the encryption key is identified
or provided to the electrode controller 32 (block 78), and the
screen pixel elements are controlled according to the
encrypted control data (block 80). Notably, the encryption
key can be static, in which case the same encryption key is
used to encrypt and decrypt for each viewing session.
Alternatively, a different encryption key can be used for each
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viewing session, or can even be changed one or more times
during a given viewing session. The encryption key can be
identified or provided to the electrode controller 32 in
various ways in any such case. FIGS. 7A-7D identify
various example methods for identifying or providing the
encryption key to the electrode controller 32.

Referring first to FIG. 7A, the encryption key can be
manually entered into the projection screen 14 using one or
more buttons or keys 82 provided on the projection screen.
In such an embodiment, the projector 12 can identify the
encryption key that is being used, for all viewing sessions or
for the current viewing session, to the user who then
manually enters a code that identifies the encryption key into
the projection screen 14 using the buttons or keys 82. By
way of example, the code can be provided to the user with
a display 84, such as a liquid crystal display (LCD), of the
projector 12. Alternatively, the code can be provided to the
user with an audio signal that is generated with a speaker
(not shown) provided on the projector 12. In either case, the
code can be entered into the projection screen 14, and used
to identify the appropriate encryption key. In some embodi-
ments, the encryption key is determined from the code using
a lookup table that is stored within memory of the projection
screen (e.g., memory 54, FIG. 4). By way of example, the
code can be provided to the user and entered into the
projection screen 14 at the beginning of the viewing session.

Referring next to FIG. 7B, the encryption key can be
identified or provided to the projection screen 14 using a
portable storage device 86, such as a flash memory device
(e.g., flash drive). In such a case, a code that identifies the
encryption key or the key itself is first uploaded to the
portable storage device 86 by inserting the device into a port
88 provided on the projector 12, and then is removed and
inserted into a port 90 of the projection screen 14 for
downloading. Again, if a code is provided to the projection
screen 14, and therefore the electrode controller 32, the code
can be used to look up the encryption code that will be used
by the reflectance processor 30 of the projector 12 to encrypt
the control data.

With reference to FIG. 7C, a code identifying the encryp-
tion key or the encryption key itself can be optically trans-
mitted to the projection screen 14. In such a case, the
projector 12 transmits a code or the encryption key to the
projection screen 14 by projecting encoded image data to an
optical sensor 92 that is provided on the projection screen
14. In some embodiments, the encoded image data com-
prises visible image data 94 that is projected by the light
engine 20 (FIG. 1) toward the projection screen 14, for
example at the beginning of the viewing session. In other
embodiments, the encoded image data comprises invisible
image data 96, such as IR data, that is projected by an IR
transmitter toward the projection screen optical sensor 92. In
either case, the image data is conveyed in a line-of-sight
manner, which is unlikely to create crosstalk problems with
another display system. Through transmission of the image
data, the encoded image data identifies or provides the
encryption key to the projection screen 14, and therefore the
electrode controller 32.

As is shown in FIG. 7D, the encryption key can be
identified to the projection screen 14 by setting switches 100
of the projection screen with switches 98 of the projector 12
to set the same encryption key for projection screen 100 and
for projector 12. Specifically, the projector 12 and the
projection screen 14 can be programmed by setting the
switches 98, 100 so as to match, thereby setting the projec-
tion projector 12 and the projection screen 14 to use the
same encryption key to encrypt and decrypt, respectively.
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By way of example, the switches 98, 100 can comprise a set
of rocker switches similar to those employed in automatic
garage door systems.

Irrespective of the method used to convey the encryption
key to the projection screen 14, the screen will have the
encryption key that is being or will be used to encrypt the
control data that identifies how to control the reflectivity of
the pixel elements of the projection screen. Using such
encrypted communications, the display system 10 provides
security for the projected image data and reduces the oppor-
tunity for crosstalk between adjacent display systems.

We claim:

1. A method, comprising:

generating data to use for adjusting reflectivity of a

screen,

encrypting the data; and

transmitting encrypted data to the screen.

2. The method of claim 1, wherein the generating data
comprises generating control data that indicates how to
control reflectivity of display elements of the screen.

3. The method of claim 1, wherein the generating the data
comprises analyzing image data to be projected onto the
display screen and converting the image data into corre-
sponding pixel element states.

4. The method of claim 3, wherein the generating the data
further comprises converting the image data into at least one
grayscale image.

5. The method of claim 1, wherein the transmitting the
encrypted data comprises wirelessly transmitting the
encrypted data.

6. The method of claim 5, wherein wirelessly transmitting
the encrypted data comprises transmitting the encrypted data
via radio frequency (RF) communication.

7. The method of claim 1, further comprising receiving
the encrypted data at the display screen.

8. The method of claim 1, further comprising decrypting
the data at the display screen.

9. The method of claim 8, wherein the decrypting the data
comprises decrypting the data using an encryption key that
was used to encrypt the data.

10. The method of claim 9, wherein the encryption key is
a wired equivalent privacy (WEP) key.

11. The method of claim 1, further comprising identifying
an encryption key for the screen.

12. The method of claim 11, wherein the identifying the
encryption key comprises manually entering a code into the
screen that identifies the encryption key to the screen.

13. The method of claim 11, wherein the identifying the
encryption key comprises uploading one of a code that
identifies the encryption key and the encryption key to a
portable storage device, and then downloading the code or
encryption key to the screen.

14. The method of claim 11, wherein the identifying the
encryption key comprises optically transmitting one of a
code that identifies the encryption key and the encryption
key from a projector to the screen.

15. The method of claim 11, wherein the identifying the
encryption key comprises setting positions of switches on a
projector and setting positions of switches on the screen so
that the projector and the screen use the encryption key.

16. A system, comprising:

means for controlling reflectivity of display elements of a

display screen; and

means for identifying an encryption key that can be used

to decrypt control data that indicates how to control the
reflectivity of the display elements relative to image
data that will be displayed on the display screen.
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17. The system of claim 16, wherein the means for
controlling reflectivity comprise a reflectance processor of a
projector and an electrode controller of the display screen.

18. The system of claim 16, wherein the means for
identifying an encryption key comprise buttons provided on
the display screen that can be used to enter a code that
identifies the encryption key.

19. The system of claim 16, wherein the means for
identifying an encryption key comprise a portable storage
device that can be used to upload a code that identifies the
encryption key or the encryption key itself, and to download
the code or key to the display device.

20. The system of claim 16, wherein the means for
identifying an encryption key comprise an optical transmit-
ter of a projector and an optical receiver of the display
screen, wherein a code that identifies the encryption key or
the encryption key itself can be optically transmitted from
the projector transmitter to the display screen receiver.

21. The system of claim 16, wherein the means for
identifying an encryption key comprise switches on a pro-
jector and the display device that can be set to select the
same encryption key setting on both the projector and the
display device.

22. A projector, comprising:

a light engine configured to project an image onto a

screen; and

a reflectance processor configured to generate data to

adjust the reflectivity of the screen and configured to
encrypt the data.

23. The projector of claim 22, wherein the reflectance
processor is configured to generate control data that can be
used to adjust the reflectivity of display elements of the
screen.

24. The projector of claim 22, further comprising a
transmitter configured to wirelessly transmit encrypted data
to the screen.

25. The projector of claim 22, further comprising a
display configured to display a code that identifies an
encryption key used to encrypt the data.

26. The projector of claim 22, further comprising a port
configured to upload a code that identifies an encryption key
used to encrypt the data, or to upload the encryption key, to
a portable storage device.

27. The projector of claim 22, further comprising an
optical transmitter configured to optically transmit a code
that identifies an encryption key used to encrypt the data, or
to optically transmit the encryption key, to the screen.

28. The projector of claim 22, further comprising at least
one switch configured to control an encryption key that is
used to encrypt the control data.
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29. A screen, comprising:

a receiver configured to receive encrypted data to adjust

the reflectivity of the screen; and

an electrode controller configured to adjust the reflectivity

of the screen.

30. The screen of claim 29, wherein the electrode con-
troller is configured to adjust the reflectivity of display
elements of the screen.

31. The screen of claim 29, wherein the receiver is a
wireless receiver.

32. The screen of claim 29, further comprising buttons
configured to facilitate entry of a code that identifies an
encryption key used to decrypt the data.

33. The screen of claim 29, further comprising a port
configured to download a code that identifies an encryption
key used to encrypt the data, or to download the encryption
key.

34. The screen of claim 29, further comprising an optical
receiver configured to receive a code that identifies an
encryption key used to encrypt the control data, or to receive
the encryption key itself.

35. The screen of claim 29, further comprising at least one
switch configured to control an encryption key that is used
to decrypt the data.

36. A system stored on a computer-readable medium, the
system comprising:

logic configured to generate data to use for adjusting

reflectivity of a screen;

logic configured to encrypt the data;

logic configured to transmit the encrypted data to the

screen; and

logic configured to receive and decrypt the encrypted data

at the screen.

37. The system of claim 36, wherein the logic configured
to transmit the encrypted data is configured to wirelessly
transmit the encrypted data.

38. The system of claim 36, wherein the logic configured
to decrypt the data is configured to decrypt the control data
using an encryption key that was used to encrypt the control
data.

39. The system of claim 38, further comprising logic
configured to receive the encryption key provided to the
screen through one of (i) manual entry by a user of a code
into the screen that identifies the encryption key, (ii) down-
loading of the key to the screen from a portable storage
device, optical transmission of key to the screen from a
projector, and manual setting of switches by a user on a
projector and the screen to set the projector and the screen
to the same encryption key setting.
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